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Nippon Telegraph and Telephone
Corporation (NTT) has successfully
prepared KTN crystal (KTa1-xNbxO3)
with the highest electro-optic effect
ever reported. In addition, NTT has
developed a film growth  and a litho-
graphic technique for KTN crystal that
can be used to  fabricate an optical
waveguide with excellent optical trans-
mission performance.
KTN is a transparent optical crystal
composed of potassium, tantalum, niobi-
um, and oxygen.The first KTN crystal
was  synthesized in the 1950’s and is
well known as a crystal with a very
large quadratic electro-optic effect (Kerr
effect), which determines device per-
formance. However, KTN crystal has
been considered an impractical material
because it was difficult to grow.
NTT Photonics Laboratories found that
precise temperature control is essential
in order to grow a large crystal, and
they successfully prepared 40mm2
KTN crystals, which is a practical size.
The electro-optic coefficient of these
KTN crystals is about 600 pm/V, or 20
times larger than that of conventional
LiNbO3.This coefficient means that an
improvement in device performance of
at least one order can be expected by
using this crystal.
In addition, NTT fabricated an optical
switch whose driving voltage is only
1/10 that of conventional switches.An
optical switch using these KTN wave
guides had a low driving voltage less
than 1/10 that of conventional optical
switches, and this result clearly shows
the excellent potential of KTN crystal in
terms of optical device performance.
By using these KTN crystals, it should
be possible to fabricate optical modula-
tors and optical switches with a driv-
ing voltage one order lower than that
of conventional optical devices.This
will provide a way to develop the next
generation of highly functional devices.
In recent years, explosive growth in
trunk line capacity has largely ended,
the goal is now large-capacity and high-
ly functional metro or access networks.
In order to achieve this goal, the size
and power consumption of optical
devices must be reduced and their
functionality increased.
Of these devices, optical modulators
and optical switches made of conven-
tional LiNbO3 materials are especially
important for the networks. However,
these devices have problems in terms
of their large size and relatively high
driving voltage resulting from the small
electro-optic effect of the LiNbO3
material.
So attention has been paid to the
development of novel materials with a
larger electro-optic effect with a view
to overcoming these problems. In addi-
tion, in the near future highly function-
al materials are expected to realize
high-speed and highly integrated opti-
cal signal processing devices for net-
work innovation.
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KTN crystal overtakes LiNbO3
= Potassium
= Tantalum, Niobium
= Oxygen
■ KTN is a cubic crystal system
■ This crystal is unaffected by heat or water
Nippon Telegraph & Telephone Photonics Laboratories grow 40mm2 KTN crystals whose elec-
tro-optic coefficent is about 20 times that of conventional LiNb03
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